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(54) PRODUCTION OF CARBON OF MOLECULAR SIEVE 
(57)Abstract 

PURPOSE: To obtain high-performance molecular sieve carbon having excellent equilibrium separation type molecular sieve 
to methane, etc., by heating optically isotropic pitch in an inert gas containing an aromatic hydrocarbon, etc., and depositing 
thermally decomposed carbon on microholes of a porous carbon base material in a given condition. 

CONSTITUTION: Optically isotropic pitch having >150'' C softening temperature and <5.000ppm ash content is infusibilized. 
activated in an inert gas atmosphere containing a carbon dioxide gas and/or steam to give porous carbon (carbonaceous 
base material) having 300-1.000 specific surface area. Then in a treating furnace heated to 650-850'' C. an inert gas 
containing an aromatic hydrocarbon and/or an alicyclic hydrocarbon is supplied to the carbon base material having 5.5-1 2A 
average micropore diameter and thermally decomposed carbon is deposited on the micropores. After the completion of the 
deposition treatment the carbon base material is successively maintained in an inert gas atmosphere at the deposition 
temperature to 1.100" C. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this traucislatlon . 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated, 

CLAIMS 
[Claim(s)] 

[Claim 1] The manufacture approach of the molecular sieve carbon characterized by supplying the 
inert gas containing aromatic hydrocarbon and/or alicyclic hydrocarbon, and vapor-depositing 
pyrolytic carbon to micropore all over the processing furnace which heated the carbonaceous base 
material which has a 5.5-12A diameter of average micropore at 650-850 degrees C. 
[Claim 2] The manufacture approach of the molecular sieve carbon characterized by supplying the 
inert gas containing aromatic hydrocarbon and/or alicyclic hydrocarbon to this fission reactor, and 
carrying out vacuxmi evaporationo processing all over the processing furnace which was heated by 
650-850 degrees C under the inert gas ambient atmosphere, and was heated by 650-850 degrees C in 
the carbonaceous base material which has a 5.5-1 2A diameter of average micropore. 
[Claim 3] The manufacture approach of molecular sieve carbon according to claim 1 or 2 that said 
carbonaceous base material is characterized by manufacturing 150 degrees C or more of softening 
temperatures, and the optical-isotropy pitch of 5000 ppm or less of ash content as a raw material. 
[Claim 4] claims 1-3 which subsequently cast, perform activation processing under the inert gas 
ambient atmosphere which contains carbon dioxide gas and/or a steam further, consider [150 
degrees C or more of softening temperatures and the optical-isotropy pitch of 5000 ppm or less of 
ash content are made into grinding or fiber, and non-deliquesce / of this / is carried out, and ] as the 
porous carbon of specific surface area of 300- 1000m 2 / g, and use this as said carbonaceous base 
material — the manufacture approach of molecular sieve carbon given in either. 
[Claim 5] claims 1-4 characterized by holding at the temperature of 1 100 degrees C or less beyond 
vacuum evaporationo processing temperature under an inert gas ambient atmosphere succeedingly 
after said vacuum evaporationo processing termination — the manufacture approach of molecular 
sieve carbon given in either. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach of the molecular sieve 
carbon used for gas separation technology, such as separation of the methane out of the hydrogen 
purification from the air separation by the PSA technique, off-gas, etc., and fermentation gas. 
[0002] 

[Description of the Prior Art] In recent years, the ED which separates a specific component and is 
refined is prosperous out of [ various ] mixed gas. The technique called PSA especially has compact 
equipment, and since the running cost is low, the expansion to many applications is expected. 
Especially as for the air separation which uses hydrophobic molecular sieve carbon, and separates 
and collects nitrogen from air, it coxmts upon a rapid commercial-scene expansion with increase of 
nitrogen need. The description of molecular sieve carbon is to usual activated carbon having 10-30A 
micropore to have the micropore of small and narrow distribution of 3-5 A. Although various 
approaches are proposed about the manufacture approach of molecular sieve carbon, pyrolytic 
carbon vacuum deposition is in it. 

[0003] This pyrolytic carbon vacuimi deposition contacts a carbonaceous base material and 
hydrocarbon gas at an elevated temperature, it is making the pyrolytic carbon emitted from a 
hydrocarbon vapor-deposit near the entry of the micropore of a carbonaceous base material, and is an 
approach of adjusting the micropore of a carbonaceous base material, and has various kinds of 
proposals about this approach from before. 

[0004] In a JP,52-18675,B specification the hydrocarbon (for example, benzene — ) which emits 
carbon by the pyrolysis, using corks with few volatile components as a carbonaceous base material 
Toluene, ethane, a hexane, a methanol, etc. are added. At the temperature of 600-900 degrees C by 
[ for 1 - 60 minutes, or beyond it ] carrying out time amount processing By carrying out the 
deposition of the emitted carbon into the pore of this course, the process of the carbon content 
molecular sieve used for separation of gas with the small molecular dimension of about 4A or less is 
proposed. 

[0005] Although this proposal is epoch-making and is evaluated in that the process of the carbon 
molecular sieve for separating a small molecule was begim and proposed, in order to obtain the 
carbon molecular sieve of the high quality which was excellent with sufficient repeatability, the 
further improvement is required for it. 

[0006] Moreover, it sets on the Patent Publication Heisei No. 502743 [ one to ] specifications. It 
introduces all over the oscillating fumace to which the inert gas which has few dry distillation 
objects of a volatile component at the temperature of 800-900 degrees C, and has the steam 
concentration of 20 - 95 capacity % by the counterflow for 5 - 30 minutes is supplied. After being 
activated weakly, by introducing into the oscillating fumace to which the inert gas which has the 
benzene concentration of 5 - 12 capacity % by the counterflow is supplied, it excels in the 
separability of oxygen and nitrogen, and the manufacture approach of a molecular sieve of having 
uniform quality is indicated. 

[0007] Although this proposal is excellent in the point that the product of more xmiform quality is 
obtained, since it is the method which contacts by the counterflow, a process becomes compUcated a 
little and the thing of high quality may not be obtained depending on the dry distillation object to be 
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used. 

[0008] The process which carries out degasifying of the carbon base material at the (i) elevated 
temperature (800-900 degrees C) in a JP,60-171212,A specification as another proposal, (ii) The 
carbon base material after degasifying is cooled to the temperature of 300-500 degrees C. The 
process which makes the hydrocarbon of a gaseous phase contact and makes this hydrocarbon stick 
to the interior, (iii) The process which the hydrocarbon which fixed to the pore of die process and 
(iv) carbon base material fi^om which the hydrocarbon which carried out degasifying to the bottom of 
reduced pressure of the ceirbon base material after adsorption, and was held physically is removed is 
disassembled [ process ] at an elevated temperature (800-900 degrees C), and carries out the 
deposition of tiie carbon to pore, The process of the molecular sieve carbon which consists of 
combination of the process of (i) - (iv) above is proposed. It indicates about the case where a 
propylene is used as a hydrocarbon by which a carbon base material is adsorbed, and it is supposed 
that it is most suitable for processing of a carbon haso material in which it has 0.5-0.55nm (5-5.5A) 
pore, from the minimimi dimension of a propylene. 

[0009] According to this proposal, the molecular sieve carbon by which pyrolytic carbon carried out 
deposition only to opening of a carbon base material, and pore structure was controlled can be 
manufactured, but a production process becomes complicated and complicated as a whole. 
[0010] 

[Problem(s) to be Solved by the Invention] This invention aims at offer of the manufacture approach 
by which the molecular sieve carbon by such pyrolytic carbon vacutmi deposition has been 
improved. More specifically, it aims at offer of the approach of manufacturing the molecular sieve 
carbon of high performance with sufficient repeatability cheaply simple. 
[0011] 

[Means for Solving the Problem] this invention persons came to complete a header and this 
invention for the ability of the molecular sieve carbon of high performance to be manufactured with 
sufficient repeatability in a very simple process, when aromatic hydrocarbon or alicyclic 
hydrocarbon was used as a hydrocarbon using the place which took lessons fi-om the relation 
between the diameter of micropore of a carbonaceous base material, and the class of hydrocarbon 
which is the generation source of pyrolytic carbon by having used the pitch as the start raw material, 
and inquired wholeheartedly, and the carbonaceous base material whose diameter of average 
micropore is 5. 5- 12 A. 

[0012] That is, according to the comprehensive concept of this invention, the manufacture approach 
of the molecular sieve carbon characterized by supplying the inert gas containing aromatic 
hydrocarbon and/or alicyclic hydrocarbon, and vapor-depositing pyrolytic carbon to micropore all 
over the processing furnace which heated the carbonaceous base material which has a 5.5-12A 
diameter of average micropore at 650-850 degrees C is offered. 

[0013] Moreover, the manufacture approach of the molecular sieve carbon characterized by 
supplying the inert gas containing aromatic hydrocarbon and/or alicyclic hydrocarbon to this fission 
reactor, and carrying out vacuum evaporationo processing all over the processing furnace which was 
heated by 650-850 degrees C under the inert gas ambient atmosphere, and was heated by 650-850 
degrees C in the carbonaceous base material which has a 5.5-12A diameter of average micropore is 
offered. 

[0014] Said carbonaceous base material is manufactured here considering 150 degrees C or more of 
softening temperatures, and the optical-isotropy pitch of 5000 ppm or less of ash content as a raw 
material. 150 degrees C or more of softening temperatures, and the optical-isotropy pitch of 5000 
ppm or less of ash content It is desirable to cast subsequently, to perform activation processing imder 
the inert gas ambient atmosphere which contains carbon dioxide gas and/or a steam further, to 
consider [ consider as grinding or fiber, carry out non-deliquesce / of this /, ] as the porous carbon of 
specific surface area of 300- 1000m 2 / g, and to use this as said carbonaceous base material. 
[0015] Furthermore, it is^esirable after said vacuum evaporationo processing termination to hold at 
the temperature of 1 100 degrees C or less beyond vacuum evaporationo processing temperature 
under an inert gas ambient atmosphere succeedingly. 
[0016] 

[Elements of the Invention] Hereafter, although the configuration of this invention is explained in 
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full detail, the advantage based on a more desirable mode and more desirable it will become clear 

naturally. 

[0017] The range of the diameter of average micropore of the carbonaceous base material used by 
carbonaceous base material this invention is 5.5-12A, and it is 5.5-8A 5.5-9A especially preferably. 
Distribution of the diameter of micropore of the molecular sieve carbon which will be obtained if 
distribution of the diameter of micropore of a carbonaceous base material is narrow also becomes 
narrow, and a suitable result is obtained. Since the rate (aging of the diameter of micropore) to which 
the diameter of micropore becomes narrow is too early in case vacuum evaporationo processing is 
carried out with the carbon generated by the pyrolysis of aromatic hydrocarbon, when the diameter 
of average micropore is a less than 5. 5 A carbonaceous base material, it becomes [ control of the path 
of micropore ] difficult and is not suitable. Moreover, since the micropore itself will become is easy 
to be blockaded in the case of vacuum evaporationo processing if a pitch diameter exceeds 12 A, it is 
not suitable. 

[0018] In addition, the micropore in this invention shows pore 20A or less. Moreover, the diameter 
of average micropore means 50% pitch diameter of the micropore volume in the distribution curve of 
the diameter of micropore. The carbonaceous base material which has a diameter of average 
micropore within the limits of 5.5-12A can be obtained very easily according to the approach of 
explaining in full detail below by using the pitch of a coal system or a petroleum system as a start 
raw material. 

[0019] Hereafter, the acquisition approach of a carbonaceous base material is described. 150 degrees 
C or more of softening temperatures are 150-250 degrees C preferably, and ash content grinds 
mechanically 5000 ppm or less and the desirable pitch of isotropy [ target / 500 ppm or less / 
optical ], and considers as the shape of fines. Or an isotropic pitch is heated optically and suppose 
that it is fibrous by the technique of melt spinning. 

[0020] In order that non-deliquesce may take great time amount to softening temperature, it is not 
suitable for the pitch of 150 degrees C or less as a start raw material. Moreover, ash content makes 
the activation reaction later mentioned in order that ash content may act as a catalyst overrun 
recklessly, or the diameter of average micropore of the carbonaceous base material obtained is not 
[ that it is easy to exceed 12A ] suitable for the pitch of 5000 ppm or more as a start raw material 
from the point of**. Under oxidizing atmospheres, such as air, to 300 degrees C, the temperature up 
of this fines-like pitch or fibrous pitch is carried out, and it carries out non-deliquesce. 
[0021] It mixes with a binder and the fines-like object or fibrous object which carried out non- 
deliquesce is cast. It has the function to hold the configuration which was made to combine a fines- 
like object or fibrous objects, and was cast, and the pitch whose softening temperature is about 80- 
120 degrees C, phenol resin, furan resin, an epoxy resin, etc. can be illustrated as a binder here. 
Below 30 weight sections of the operating rate of a binder are desirable more than 2 weight sections 
to the fines-like object and fibrous object 100 weight section which carried out non-deliquesce as the 
carbon residue. When larger than 30 weight sections, activation processing becomes less easy and 
pore distribution becomes less as desirable as the raw material of breadth molecular sieve carbon. 
The effectiveness as a binder of the case above of under 2 weight sections is not discovered. 
[0022] A non-deliquesce fines-like object is cast granular by the piston granulation method or the 
rolling coming method by this molding process. A fibrous non-deliquesce object is cast granular like 
a fines-like case, and, in addition to this, is cast by the paper by the wet paper-making method, the 
felt by the needle punch method, etc. 

[0023] This cast is given to activation processing next. In activation processing, the carbon 
crystalline which constitutes charcoal material (activation raw material), or the carbon which 
constitutes a detailed porous space part carries out reaction consumption, porous space forms 
systematically intricately according to carbon structure, and specific surface area increases. 
[0024] Activation processing is 800-1 100 degrees C in temperature under inert gas ambient 
atmospheres, such as nitrogen gas containing the bottom of a carbon-dioxide-gas ambient 
atmosphere or carbon dioxide gas, or/and a steam, and is performed by leaving it for 0 to 480 
minutes. Carbonization processing may be beforehand carried out at the temperature of 500-1500 
degrees C in inert gas ambient atmospheres, such as nitrogen gas, before activation processing. 
[0025] The diameter of average micropore can manufacture easily the carbonaceous base material in 
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within the limits which is 5.5-12A by controlling processing temperature and time amount by this 
activation processing so that the specific surface area of a processing object is set to 300-1000m2 / g. 
of this level — activation — if it is-izing, activation yield (activation processing object weight to the 
molding weight of a fines-like object or a fibrous object comparatively) can obtain molecular sieve 
carbon cheaply highly with 50 - 70%. 

[0026] Aromatic hydrocarbon or alicyclic hydrocarbon is used as a hydrocarbon used as the carbon 
source of the pyrolytic carbon vacuxrai deposition of hydrocarbon this invention. As aromatic 
hydrocarbon, although a cyclohexane etc. can be illustrated as alicyclic hydrocarbon, such as 
alkylbenzenes, such as benzene, toluene, ethylbenzene, and a xylene, other naphthalene, and a 
methybiaphthalene, that whose ring is generally 1-2 ring extent is desirable. 
[0027] In vacuum evaporationo approach this invention, the 650-850 degrees C of the above- 
mentioned carbonaceous base materials are first heated to 700-800 degrees C preferably under an 
inert gas ambient atmosphere. This heating may be performed all over the processing fumace 
mentioned later, it may heat all over another fiirnace and the heated carbonaceous base material may 
be continuously supplied to a processing fumace. 

[0028] 650-850 degrees C of vacuum evaporationo processings are preferably performed all over the 
processing fumace heated by 700-750 degrees C. All over a processing fumace, the carbonaceous 
base material with which the above was heated exists, and the inert gas represented with 0.1 to 20 
capacity % and the nitrogen gas made desirable 3-10 capacity % content in aromatic hydrocarbon or 
alicyclic hydrocarbon is supplied there. 

[0029] In addition, at less than 650 degrees C, there are few yields of pyrolytic carbon, vacuimi 
evaporationo takes huge time amount, at the temperature exceeding 850 degrees C, the rate to which 
there are too many yields of pyrolytic carbon, and the diameter of micropore becomes narrow 
becomes quick, and the temperature of a processing fumace becomes out of control. 
[0030] As for the time amount of vacuum evaporationo processing, it is desirable from the stability 
of quality that 120 or less minutes takes 10 minutes or more more preferably 480 or less minutes 10 
minutes or more in industrial manufacture. The rate of flow of the inert gas containing the 
hydrocarbon at the time of vacuum evaporationo processing has 200 or less desirable cm/s more than 
per cm/s. Although vacuum evaporationo processing can be manufactured even in the moving beds, 
such as the fixed bed or a rotary fumace, it is desirable fi-om processing temperature being made as 
for the approach of manufacturing with the fluid bed to homogeneity. Although the gas at the time of 
vacuum evaporationo processing can also be circulated, the approach of circulating, after a filter etc. 
removes the minute carbon particle which deposited is desirable. 

[0031] After such vacuum evaporationo processing can obtain molecular sieve carbon by cooling 
under an inert gas ambient atmosphere. 

[0032] By the above art, the pyrolytic carbon emitted firom aromatic hydrocarbon or alicyclic 
hydrocarbon vapor-deposits near tihe micropore inlet port of a carbonaceous base material, and it has 
about 3 -4 A micropore by controlling appropriately the concentration of processing temperature, the 
processing time, aromatic hydrocarbon, or alicyclic hydrocarbon in the above-mentioned range, and 
rq>eatability is good and the narrow molecular sieve carbon of MIROKU pore size distribution can 
be manufactured cheaply. 

[0033] In addition, after vacuum evaporationo processing, succeedingly, under an inert gas ambient 
atmosphere, if it holds in temperature of 1 100 degrees C or less beyond vacuum evaporationo 
processing temperature, a still much more good result will be obtained. This effectiveness is in fixing 
firmly the diameter distribution of micropore acquired by vacuvim evaporationo processing. 
Moreover, since there is effectiveness which narrows the path of the micropore exceeding 4A in 
elevated- temperature maintenemce, there is effectiveness which makes Sharp more diameter 
distribution of micropore generated by vacuum evaporationo processing. This effectiveness is not 
acquired xmder at vacuum evaporationo processing temperature. Moreover, if temperature exceeds 
1 100 degrees C, since micropore will disappear rapidly, it is not desirable. By the approach 
explained above, the diameter of micropore can manufacture about 3-4A and narrow molecular sieve 
carbon with repeatability that it is simple, cheaply, and sufficient. 
[0034] 

[Example] Hereafter, an example explains this invention. 
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(Example 1) The coal-tar pitch was heat-treated and 210 degrees C of softening temperatures and the 
optical-isotropy pitch of 350 ppm or less of ash content were obtained. Extrusion spinning of this 
pitch was carried out, and pitch fiber with a diameter of 14 micrometers was obtained. All over the 
fumace, sending in air, the temperature up was carried out over 5 hours fi"om a room temperature to 
300 degrees C, and this pitch fiber was held for further 1 hour, and was made into pitch non- 
deliquescent fiber. The impeller mill (INP250 mold, Seishin Enterprise make) ground this pitch non- 
deliquescent fiber, and it considered as pitch non-deliquescent fiber of O.SSmm of mean fiber length. 
Next, the coal-tar pitch of 1 10 degrees C of softening temperatures was mixed at a rate of 15 weight 
sections to this grinding pitch non-deliquescent fiber 100 weight section. Rolling granulation of this 
mixed raw material was carried out adding water by the tumbling disk granulator of lOOOmmphi, and 
the granulated body of the diameter of 3. 3 5-4. 8mm was obtained. This granulated body was dried at 
200 degrees C, and moisture was removed. Hereafter, this granulated body will be called a fiber 
granulated body. This fiber granulated body was classified and it classified to the grain size of 3.35- 
4mm, and two 4-4.8mm kinds. 

[0035] The fiber granulated body with a grain size of 3. 3 5 -4mm, was heated to 300 degrees C all 
over the fumace, sending in nitrogen gas, after having heated to 1000 degrees C with 5-degree-C 
programming rate for /, holding at this temperature for 2 hours and performing activation processing, 
sending in the nitrogen gas which contains carbon dioxide gas 50% succeedingly, it cooled in 
nitrogen gas and the carbonaceous base material I was obtained. The activation yield of the 
carbonaceous base material I was 56%. The micropore was within the limits of 5-11 A, as shown in 
drawing 1 , the diameter of average micropore was 7.2A, and specific surface area was 800m2 / g. 
[0036] In addition, the diameter distribution of micropore is displayed due to the addition micropore 
volume and the diameter of micropore, micropore volxmie of 6A or less ~ the adsorption isotherm of 
a carbon tetrachloride (6A of diameters of the minimum molecule), an isobutane (said — 5.0A), n- 
butane (said — 4. 3 A), ethane (said — 4.0A), and carbon dioxide gas (said — 3. 3 A) — measuring — a 
Dubinin- Astakhov plot to each maximum adsorption volume WO It asked and was made to represent 
with the value. Moreover, the larger micropore volume of a path than 6A analyzed and asked for the 
adsorption isotherm of the nitrogen in Uquid nitrogen temperature by the MP method. 
WAVO=exp{-(A/E)n} 

W rphase coimter pressure — P/PO it is — the time - filling — having — **** ~ micropore — the 
volume — [— cm3/g] 

WO : The maximum adsorption volume [cm3/g] 

A : adsorption potential [mol/joul] 

E Property energy of : adsorption [joul/mol] 

n : constant PO of 1-6 : Maximum vapor tension of the adsorption gas in measurement temperature 
[torr] 

P : vapor pressure of adsorption gas [torr] 

[0037] Next, the carbonaceous base material I was heated to 725 degrees C, sending in nitrogen gas 
all over a fiimace. After holding for 90 minutes and performing pyrolytic carbon vacuum 
evaporationo processing, sending in the nitrogen gas which contains benzene 7.8% at this 
temperature succeedingly, it cooled with nitrogen gas and molecular sieve carbon I-l was made as an 
experiment. 

[0038] Similarly, the molecular sieve carbon 1-2 which made 120 minutes the pyrolytic carbon 
vacuum evaporationo processing time using the carbonaceous base material I was made as an 
experiment. The diameter distribution of micropore of I-l and 1-2 is shown in drawing 1 . Pyrolytic 
carbon vacuum evaporationo processing shows that micropore is narrow in about 3-4A, without 
reducing most micropore volume, next, in order to evaluate molecular sieve nature, the adsorption 
isotherm to the oxygen (2, 8 A of diameters of the minimimi molecule) of I-l and 1-2, nitrogen (said — 
3. OA), carbon dioxide gas (said « 3. 3 A), and methane (said — 4.0A) was measured. The adsorption 
isotherm measuring device bell soap 18 (a high-pressure measurement specification and Japanese 
Bell) by the setting-the volume method was used for measurement. The result is shown in drawing 2 
and drawing 3 . There is a big difference in the amount of adsorption of methane and carbon dioxide 
gas ( drawing 2 ), and I-l and 1-2 show the outstanding molecular sieve nature of a balanced discrete 
type. Moreover, 1-2 shows some balanced discrete-type molecular sieve nature also to oxygen and 
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nitrogen ( drawing 3 ). Drawing 4 measures the rate of adsorption of the nitrogen of I-l and 1-2, and 
oxygen. After the measuring method put in the molecular sieve carbon sample in the container of 
volume known and made the inside of a system the vacuum , it introduced the gas ( nitrogen , 
oxygen ) make to adsorb , depends it on the approach of measure the time amoimt and the pressure 
after installation , and was enforced using the bell soap 18 same as equipment as measurement of 
adsorption isotherm . The time amoimt which the completion of adsorption of nitrogen takes from 
drawing 4 to adsorption completing oxygen within very short time amount understands a******** 
very much. That is, it is clear 2 [ I-l and / 1-] to have the molecular sieve nature of a very good rate 
discrete type. 

[0039] (Example 2) Activation of the fiber granulated body with a grain size of 3.35-4mm 
manufactured in the example 1 was carried out by the same approach as an example 1, and the 
carbonaceous base material G was obtained. However, the holding time in 1 000 degrees C was made 
into 1 hour. The activation yield of the carbonaceous base material G was 65%. The micropore was 
within the limits of 5-1 OA, as shown in drawing 5 , the diameter of average micropore was 6.2 A, and 
specific surface area was 590m2 / g. 

[0040] Next, the carbonaceous base material G was heated to 725 degrees C, sending in nitrogen gas 
all over a fiimace. It held for 60 minutes at 750 degrees C, sending in nitrogen gas further, after 
holding benzene at this temperature for 60 minutes, sending in 7.8% or the nitrogen gas included 
12.6% and performing pyrolytic carbon vacuimi evaporationo processing succeedingly, and cooled 
with nitrogen gas after that, and two kinds of molecular sieve carbon G-1 (benzene: 7.8%) and G-2 
(benzene: 12.6%) were made as an experiment. 

[0041] The diameter distribution of micropore of G-1 and G-2 is shown in drawing 5 . Pyrolytic 
carbon vacuum evaporationo processing shows that micropore is narrow in 3-4A, without reducing 
the micropore volume. 

[0042] Next, in order to evaluate molecular sieve nature, the adsorption isotherm of carbon dioxide 
gas, methane, oxygen, and nitrogen was measured. The result is shown in drawing 6 and drawing 7 . 
This drawing 6 shows having the balanced discrete-type molecular sieve engine performance in 
which G-1 and G-2 were excellent to methane and carbon dioxide gas. Moreover, drawing 7 shows 
that G-2 has the balanced discrete-type molecular sieve engine performance also to oxygen and 
nitrogen. 

[0043] Drawing 8 is the result of measuring the rate of adsorption of the nitrogen of G-1 and G-2, 
and oxygen. This drawing shows having the rate discrete-type molecular sieve engine performance 
in which G-1 and G-2 were excellent to nitrogen and oxygen. 

[0044] (Example 3) Activation of the fiber granulated body with a grain size of 4-4.8mm 
manufactured in the example 1 was carried out by the same approach as an example 2, and the 
carbonaceous base material H was obtained. The activation yield of the carbonaceous base material 
H was 69%. The micropore was within tiie limits of 5-9 A, as shown in drawing 9 , the diameter of 
average micropore was 6.0A, and specific siu-face area was 470m2 / g. 

[0045] Next, the carbonaceous base material H was heated to 725 degrees C, sending in nitrogen gas 
all over a fiimace. After holding for 90 minutes and performing pyrolytic carbon vacuxim 
evaporationo processing, sending in the nitrogen gas which contains benzene 7,8% at this 
temperature succeedingly, it cooled with nitrogen gas and molecular sieve carbon H-1 was made as 
an experiment. 

[0046] The diameter distribution of micropore of H-1 is shown in drawing 9 . Pyrolytic carbon 
vacuum evaporationo processing shows that micropore is narrow in 3-4A, without reducing the 
micropore volume. 

[0047] Next, in order to evaluate molecular sieve nature, the adsorption isotherm of carbon dioxide 
gas, methane, oxygen, and nitrogen was measured. The result is shown in drawing 10 and drawing 
11 . Drawing 10 and drawing 1 1 show that H-1 has the balanced discrete-type molecular sieve 
engine performance in which it excelled also to oxygen and nitrogen, as opposed to methane £ind 
carbon dioxide gas. 

[0048] Drawing 12 is the result of measuring the rate of adsorption of the nitrogen of H-1, and 
oxygen. This drawing shows that H-1 has the rate discrete-type molecular sieve engine performance 
in which it excelled not only in the balanced discrete type, to nitrogen and oxygen. 
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[0049] 

[Effect of the Invention] According to the manufacturing method of the molecular sieve carbon of 
this invention, it is about 3-4A of diameters of micropore, and repeatability is good simple and the 
narrow molecular sieve carbon of the diameter distribution of micropore can be manufactured. 
Especially the molecular sieve carbon obtained by this invention is excellent in the rate discrete-type 
molecular sieve engine performance to methane, the balanced discrete-type molecular sieve engine 
performance to carbon dioxide gas and nitrogen, and oxygen. 
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* NOTICES * 

JPO and NCIPI are no^ responsible for any 
damages caused by 'the use of ^is 'trcmsla'tlon . 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] They are the carbonaceous base material I and molecular sieve carbon I-l, and drawing 
that expressed the diameter distribution of micropore of 1-2 by cumulative size distribution. The axis 
of abscissa of an axis of ordinate is a diameter of micropore about the micropore volume of addition. 

[Drawing 2] molecular sieve carbon I-l and 1-2 — they are each carbon dioxide gas and drawing 
showing the adsorption isotherm of methane. 

[Drawing 3] It is (kawing showing the adsorption isotherm of molecular sieve carbon I-l and the 
nitrogen of 1-2, and oxygen. 

[Drawing 4] It is drawing which expressed the rate of adsorption of the nitrogen of molecular sieve 
carbon I-l, and oxygen by change of the amoxmt of adsorption to time amoimt. 
[Drawing 5] They are the carbonaceous base material G and molecular sieve carbon G-1, and 
drawing that expressed the diameter distribution of micropore of G-2 by cumxilative size distribution. 

[Drawing 6] It is drawing showing molecular sieve carbon G-1, the carbon dioxide gas of G-2, and 
the adsorption isotherm of methane. 

[Drawing 7] It is drawing showing the adsorption isotherm of molecular sieve carbon G-1, the 
nitrogen of G-2, and oxygen. 

[Drawing 8] It is drawing which expressed the rate of adsorption of molecular sieve carbon G-1, the 
nitrogen of G-2, and oxygen by change of the amount of adsorption to time amount. 
[Drawing 9] It is drawing which expressed the diameter distribution of micropore of the 
carbonaceous base material H and molecular sieve carbon H-1 by cumulative size distribution. 
[Drawing 10] It is drawing showing the carbon dioxide gas of molecular sieve carbon H-1, and the 
adsorption isotherm of methane. 

[Drawing 11] It is drawing showing the adsorption isotherm of the nitrogen of molecular sieve 
carbon H-1, and oxygen. 

[Drawing 12] It is drawing which expressed the rate of adsorption of the nitrogen of molecular sieve 
carbon H-1, and oxygen by change of the amoimt of adsorption to time amount. 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/1 6/2006 



JP,06-100309,A [DRAWINGS] 



Page 1 of 4 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of tbxs translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




FDrawing 


0.30 




0.25 




0.20 




04 0.15 




<e 0.10 




0.05 




0.00 


■4 




mkiS^ (1-1) 
Jt9> (1-1) 
smisjf. (1-2) 

Ji9> (1-2) 



2000 4000 6000 



8000 



[Drawing 3] 




2000 4000 6000 

ff^ZU (mmHo) 



8000 



[Drawing 4] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 



6/16/2006 



JP,06-100309,A [DRAWINGS] 



12 



»3B { I - 1 > 

-a- ( I - 1) 
-X- ism (1-2) 




10000 



s9 (s) 



[Drawing 5] 



G-2 




2000 4000 6000 

ify^mii (mmHo) 



K»/f^ <G-1) 
^5'> (G-l > 
W&i5^ (G-2) 
<G-2) 



8000 



[Drawing 7] 



m 



(G-U 

fStn (G-2) 
as (6-2) 




2000 4000 6000 

(mrnHg) 



8000 



Prawing 8] 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,06-100309,A [DRAWINGS] 



Page 3 of 4 



S3R (G-1 ) 

ma^ (G-2) 
aff (G-2) 



\ 



m 



o 6 




10000 



[Drawing 9] 



H- 1 




5 p ft a (A) 



[Drawing 10] 

0.20 h 



us 



CIS 



0.10 



-O- Jt^> (H- I ) 



o o 



2OO0 4000 6000 



8000 



[Drawing 11] 




8000 



[Drawing 12] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/16/2006 



JP,06-100309,A [DRAWINGS] 



Page 4 of 4 



CH-l) 




a$ sa (c) 



[Translation done.] 



http://www4ipdl.ncipi.gojp/cgi-bm/tran_web_cgi_ejje 6/16/2006 



mB:$^mn^jf cjp) (12) ^ ^ ^ $g (A) cumw^-t^m^m^n 

i^lS^e- 100309 

(43)5)^18 S ¥^ 6 ^(1994) 4 ^ 12 S 



A 
Z 
B 

Z 7202-4G 

X 9343-4G 



(BOIntCI.' 

C 0 1 B 31/08 
B 0 1 D 53/02 
53/04 

B 0 1 J 20/20 
29/00 



(21) a3S»^ i|$8i^4-253097 

(22) UJ®B ¥^4^0992) 9^22B 



(54) i§%B^co^m ^^^^^^mmo>mi^:fj^ 
(57) 

5. 5-1 2AcD¥i^^ ^ujLm^rwr^e^a 



(71) £±3KA 000001258 

^*m»Fr&cf 5feE:it2^fflia 1 T@ 1 #28 

(72) ^aj# ?E S Ifi - 

Q72mm^ n m :^ 

a4){mA ffis (^i^) 



(2) 

1 

[!|tf^if^CDSEH] 

[m^mi] 5. 5~ 1 2 A©¥±^5 i7a?LS*wr€> 
6 5 0 ~ 8 5 0 'c^cmmufcum^'p 

[m-^m2 ] :Fr§14*';^i:fflmT-r6 5 0-8 5 O'Ctc 
JjD^Sn, 5. 5-1 EAcD^l^Si^o^LS^^r-S^ 

f^w&^n^. 6 5 0-8 5 o-ct.cm^stitcumm'p 

ftTK^^^tf^rSft**;:^ 0 T^.^Aaaf C i * 

K^5 0 0 0 p p inii^T©7fe^e<]^:^ttf ^^!WMt 

immm4 ] mti^. i 5 0 'm±, i^^soooppm 

SiSLTtb^SSa 0 0-1 0 0 Om' /g©^?Ltt^^ 

i L- . c n ^ wria^sSMSt* <t c r tt^-r s iij}^^ 1 - 
^mmTicmmmMum&.± i i o o -ct^Toas-cs 

^^=■^■2,l»^^©i;^i&:&;S. 
[0 0 0 1 ] 

[ig^±©*ij«^if } *^B§». PS A#;S«:iS^» 30 
[0 002] 

({ie*©8^'fpj] ifi^, ■&ffig^;yxiti75^e.!NF3E©fiS^J* 

f*$n^>#ffi«> «a*53>7^•i; h-r7>->i^=i;:^ h 
AS{S(,^?cfe. gK©ffl^-^©iigii*5K!f5$n-ri,^s, ^ 
fc, »*l4©^^^sti^5S^fflt,^-r. ^msJp?.^* 

B. il^©ffittM*il 0-3 0A©5e?a?L*^o©K: 
3-5 A<bl,»^/h3 < . 3i>o$l5t,i»?p©S i'DJL 

^rft-^-Ct^^C itc^a. ^^-J>^t-^i^^©«j»75ij£(c 
ML/-CB, ®^©73^*5aig3n-CI,i-2.*5, -e-©tf(Cf^, 

[0 003] C©^:5}ft?^^^.«;S«. ^^HSt^ip? 

Slll^Wi^iS^j^^SW© 5 i' a?L©AO PWifitcSSig 
S4±SCi-c> ^«»M©5 i^a?L4Slgnr.5:*3a-r 50 



- 1 0 0 3 0 9 

2 

[0 0041 #^83 5 2- 1 8 6 7 5 #HJ*I»tcS5-t:.r 

a^ttfi£^©d>^ci>3-i';^%^^fl»M<bL-cffl 
^as^jnure o 0-9 0 o-c©as-ci-6 o^rsttc 

S^te3-X©ffl?L*tczt«S-a:^CiKJ:i3, *^4A 

[0 00 5] ccommit. -'jNSc^^^^gfr-s/c*© 
0 3«s ns*s. sJitt^ < ffitifcisa:^©^^^^^ 

[0 00 6] t.fc. nWf- 1 -5 02743 -^BJffl^K: 
iJ-C^TB. »Stt^^©i!>35:t>fgS!B5*8 0 0-9 0 0 
•C©©S-C> 5-3 O^r^, I^]aE-C2 0-9 5SS%© 

[0 00 7] c(omM\ti.^m—f£S'a^<Dm¥amwhi\ 
[0 008] mcommt ur. #psBS6 0-17121 

2#ra*I*tC]K-Ci-C. ( i ) Ufa (8 0 0 — 9 0 0*C) 

■CE^^St*^K;</;^-rsxfi. (ii) lft*';^m©B^5gS 
300-500 •C©Sg* r^^a 0, ^tB©^^b7)c 

c-iii) !R«f^©gS5R««=&aET«:«ji;tf;?;i.rigja 

6«J«:ff}#3nfc;^<b7>:*?:^*f SIfi*jJ;!>' (iv) m. 
»»M©*i?Uc@»L.fclt{b*«4lSia (800-90 
O'C) t?»WLriffl?L{C^^*it«3-B-SXS. fei± 
( i ) - (iv) ©IfI©li-^<?-1i-/!p6^j:S^T-^-Sl,^^ 

m<ommifi^iinx^'o . ^mm^i<cwLm-^i^i>m.it 

•7*nh-U>©S®^(S*'6, 0. 5-0. 55nm 
(5-5. 5A) ©$i?L*«T'5^SW©Mffi{cg4> 

[000 9] C©ffi|g«:J:nB^^«#©BapSi5©i«>«: 
[0010] 

[^BJ*5»?^L/J:^<!:t-«.PiliJ *^BJB. C©J:^.?i 



3 

[00 11} 

tf o l^cSft. 5 ^ a?LS*i 5 . 5-12 A(DM3SM« 

^HF-^* t»iiaR*ii3itt^ < iSdg-r-s c tufi-v^ set 

[0.01 2} -rtjifylo. *:SBj©'g2me«3MJ§:{Ci:n«, 
5. 5~1 2A©¥1^5i'0?LS**-r-5MSSSW5f 

650^850 'ctcjni^Lfciyiaj^^-e, 
<b -r s ^^^^ -s (, ^^s©Sit:^-^35sset s n ^ . 

[0013] Sfc. :Fffitt*?;^#iiaT-C6 50-85 
O'CicM^n, 5. 5~1 2 A©3pj^5 i'O^LS^* 
■r2.^Ma«5:, 6 5 0 ~8 5 0 'Ci^tm^MciSM 

[0014] C Cf . Huia^MSWAi. Ujit.^. 1 5 0 
•mil. Kt»-5 0 0 0 p p mJyT©7fe^«>^:^ttf-? 9=- 
5rJl*4i L-CSgii^n. »C^t.-^,l 5 0-CJ.:i±. K^5 0 
0 0 p p mJWT©3fe^a<J^:;^ttf 2. ISPfi^cl^bt* 

te J: c//$ /cl*7)<^^^^t?:R§tt*'x#fflmT-C 
ffiffiSaa^rJfeurtt^DPta 0 o~ 1 0 0 om' /go 

[0015] S6«C. t5iH^«^ttm*^Tf*> 
?§tt*';^#EmTK:^,«A!iilSa«± 1 1 0 O-CJi^T© 

[0016] 

[0017] Bmmmm 

*l£BJ-Cffiffl-r €.&e*MSt;J©^i^ 5 a ?LSB 5 . 5 
~1 2A©ffiHrS.«3. Jf*L/< «5. 5~9A. i|${C 
tt5. 5-8A-C*5. i^^M«1^©5 i7a?LS©:5J-?^ 
*5S!5t. > i ff ^ S^J^^ ^ t, ijg?*© 5 d ?LS©53-7iJ 
J5^< 0 . J?j®iii^^*ff 5 D?LS*i 5 . 5 

A*?i©^^KSW©Ja-&, ^#il^^-(b7K^©l^:»fl?tc 
J: 0 #6^ U fc^^t? ^,«$aii-r •!> I^HC , 5 i' a ^LSA^jjtf 
<^c5jIK <s 5'n?LS©iflD?f^{b) f)^mtWi>tcii>. 
5i'n?L©S©*lJjai*«SStii^cO®^-CJ5ct^ Sfc. ¥ 



(3) #§8^6 - 1 0 0 3 0 9 

4 

i^S*^ 1 2 A^M^ ^ i^.«S!!:a©Rg(c 5 o?LSI**s 

M^sn-^-r< !ics©-cs^-c:^ci,», 

[0018] ^c*J. ^^Micisi-fi, 5 *D?L<b«, 2 0 
At^T©iB?L?:^T. ttc. 5 i' a^LSiti 5 n 
?LS©^?lJft*lK:JS't,»-C 5 d^ 0?L^ffl©5 0 
mm-r^, 5. 5~1 2 A©SEffirt©¥te|5 i'DftS^ 

10 [0019] JlJiT. ^lSH«tt©m^:??)Stc-:3t,>Ta-t 
•5., mts^.tn 50'CW±, Hib<itl 5 0~250 
"C-C. R:»5!»55 00 0 ppmtiT, »SL/<li5 00p 
p mJWT©. 3fe^Wfca^tt© tr 9^*|g«efj{Ci|i9«i L- 

or. si!!«»*©^s-ciK*H^<!:-r.&. 

[0020] l>c{ts&*J 1 5 0 •C«T©f f 

tc^:;*C©B#^^g-r-&fcS). ffll6Mf4ibTiJ51^-e^c 
K^AS5 0 0 0 p p inIi(Ji©f y 

20 *Sl,Htffe.n.5^SSSSt*©5Fi^5d'n?lS7!)S 
1 2 A>Srffl;t-?=-rt<\ ^©.-^^^ e>tH#6Mif4i L/Tii^r 
^Cl». C©^«&iKf-:;5^*SI,^t«ifi1^f-:;g^;Sr^^ 
©®!{ttt#ffl«T-C3 0 O'CSf ^SUr^'fbT^.. 

[0 02 1 ] :^mtufmminm^^i.^tmmiKmit^^ 

- 1 2 0 'Cfia© V :s. y -JHUfli. v -5 

30 fiJ^»^§^^iUT^S4{bL/c»«&t^i|atJJ;CjqK«l 
1 0 0 *agl5(C>Pt L r 2 fiSg|5«± 3 0 fifigqj^T 

i r S?^ U < ^j: < S . 2 aaSP*?Si©lS-&mif B©>''« 

[0 022] c©^SXgK:j: 0 . mmvioT^mmt 

»tt^©^iWb!K!i«S!(^9iX©m^ il^ti^cifiiK^cfig 

AO Ji'-'05^;te{CJ;a:7ajuh^K:{jS^§tiS. 

[0 02 3] c©^^n°a«'Xtc,ifi:ffi^nsk:{Tt$n.5,o m 

i:ba®^*stt;*c-rs. 

[0 024] teffis&sw. mmtf:^nmm.r$>i,^.>itm 

tt**;^#fflS\T-c 8 0 0 ~ 1 1 0 0 "coiaar . 0 ~ 4 
8 o^3'teg-r5ct{ci»3tf*Dn.2). s«;rS*o.Smrtc*e> 

50 IfiO ft^lR:*/^ <!:©qFrStt3?/xg:iam*-C 5 0 0 1 



C4) 

5 

[0 02 5 ] c<Dmi^mm'v. iiikm^cotbmmm^^3 o 
o-iooom^ ygtti^j^'tfi^fimumtmm^m 

HJ^) ^^5 0-7 0%<hlS<^^^Sl^^^*^«&Cf# 
[0 02 6 ] 10 

[0 02 7 ] 

^ffl^T-ce 5 O'-S 5 0"Ci?3^b< ^^7 0 0--8 0 0 20 

[0 02 8 ] mmdDtm^te s o 8 5 o -c. u < 

7 0 0'-7 5 0 'c\,cmm$titcmmp^x^i7t>ti^o m 

^^^mm\:^m. ttcmm^mt^m^o, 1-2 
[0 0 2 9 ] tj:^. mmpcou^:^^e 5 0 'cmmx^tm 30 

8 5 0-C^e^S?aSrii^^ft?j^SO^^S:;05^T^ 

So 

[0 03 0 ] ^«i^iaicDB$PBlti. X«W3^J:iJ3tr 1 0 
^J!yjb4 8 O^tiT. ci:OJf$b< Jil 0^J^±1 2 0 

s iM±2 0 0 c m/ s etTJ&^Sf ^ ^^toatis^ 

[0 03 1 ] c<Dj:^rj:mmmMmt. T-ii^tf7.^m 

[0 0 3 2 ] «±CD53iil:/?ffi^C<fc . ^§3^^{t7K^^ 



#M¥6 - 1 0 0 3 0 9 
6 

[0 0 3 3 ] rj:^, MMintm^k. m^m^^^±tf>^w 

H^Tr^aMffliaSW±. 110 0 'CJiiTCDSSCcffi 

j^Tst. 3tcfc-jim^ifem*f#So ccD^m«. mm 
mxiitc(D^^))mtmfbtitj:iK ^/c. i oo'c 

[0 0 3 4] 

2 1 O'C. K»3 5 0 p p mJ£lTcD3fe^eg^:;^ttfc:'-:r ^ 

^^(fCimmmnLx\::^i;^^mitmmtotc. cot- 

•:'^^{fciSlt^-Y>-^^-5JU ( I NP2 5 0^, -fe 

^ty>±m (m m) rias^u. ^j^»iso. 35m 

MUtmmi oom&mcML. mt^A 1 0-COrJ-;U 
di-ji\::-j^^ibmm.^mm^xm^Lfc^ ccom^ 

jm^ 1 0 0 0mm4><omsmnMX7h^mn\Lrj:i)Sf^ 
immiLL. 3. 35-4. 8mmSOii5fi{$:&f#/Co 

T. com:n»immm^iiiti^^ct(^cri>. com 

tmnW^^mbX. nms. 3 5--4mm<!:4-4. 
8mm<D2aS4C^>SfJU/c„ 

[0 03 5]ag3. 3 5--4mm(Omimmii^^^ 
6. 5 'C/:»CD^ajIgri 0 0 O'Cixmmb. CO 

s&xzBmmnLxm^mm^mbMk. ^^;^7X* 
x^^&bxm^mmu i ^f^/co ^wsw i cdis^ik 

^C. 5-1 1 AcDfBHl^CCAO. 5? D?U5«7 . 

2A-C, tb^MStiS 0 Om' /gr*o/c. 
[0 03 6 ] 5&:4b\ 5' ^ Vi^fm^mt. m%^^ n?LS 

> (1^5. OA) . n-^i^> ([d]4. 3A) . 
([5)4. OA) . mm:^*:^ (113. 3 A) cD^S^fi^ 
^iB'JS U . Dubi ni n-As takhoV::^ X2 y ht^^. ^ <OWck 



7 

W/W, = exp {- (A/E) " } 
S [cm'/g ] 



Wo 


^A^ar^ [onVq ] 


A 


^SjJ<-r>i^i';i/ [mol/.loul] 


E 


K«f<^)iltttx;rob:f-- [.1oul/mol] 


n 




Po 


mmumc^^^:Bm.mi:f::^(ommm^K [torr] 


P 


®:#;tfXCD^.mEE [torn] 



[0 037] ^^SSM I **P*-c^^;tf;^*ill 



[0 0 3 8 ] mmi^c. mmmmu i ^mi>xm^m^m 
t^i^^ar^ccb;^J:<. s:5'u?wi5 3'-4A§stcj5^^ 

I - 1*5J:<>*I -20^ (S/jN^S2. 8 
A) . ^ {m3. OA) . j^M:^:^ (1^3. 3 A) , 
(|5I4. OA) tcStfT^5R«^a^^a'J«0/tp 

m^irat. ^^m^ ^ ^^mmummmmi-oi' v - y' 

1 8 (igEa'mt^. S$:-<;U (^) ) ^Srffll^/Co -^CD 
*Sm^. 02. EIStCTj^-To I - lfc<=tO'I -2 <bfe. 

mm) ^mxL. mx^ikoBmtBEtj^mir^y: 
'^^cm\.^mi\i;^xm.m^^^m>o:>(iCML. mmo^stm aq 

I - 1 . 1-2 iim'^('CB:0rj:Mm^mm(D^^^^ l> 
tt?r^oc ti)^m^f)^X$>ho 

[0 0 3 9] (mmm2) mmmixmmbfc^^s. 
3 5 -4 m mcommna^^. mm 1 1 m oij-axm 
fsuT, ^mnsuG^ntc^ fcfcL. iooo*ac*5 

5-1 0 AcD3fEHrt^4>0. ^n?LStJ6. 
2A-C. tb^SIS^S 9 Om' /g-C«)oA:„ 50 



ittia^-e- 1 00 3 0 9 

8 

[oo4o];^tc; ^mmmuG^. m^xmm^':^^ 

mK^i^^tj:f)^ibl 2 5'C1^xm^.bfCo m^m^CCDU. 

•C"C6 0 5>F^«f^U. -ec7:)f^^;^::^rf^^L. 2as 
(D^T-^^ligt^G- 1 (•-c>Hf> : 7. 8%) . G- 
2 (-^>-fe'>: 12. 6%) ^iSi^L/Co 
[0 04 1 ]E|5iC, G- l*5ctC>'G-2cD^^D?LS 

*M-r^ci^c<. 5 ^P?L7&5 3'-4 Atc$l5^-:>'rii^ 

[0 042] ^xcc. ^^^h\.^^^mmt^>fc}^. mm 

0$S:||^ia6. laT^C^fo C(7)^6:^?^^. G- 1. G 
-2<5:fc^^>. KM:^f;^^*fb. -gn/c^^^glM^^ 

G-2{^^^. '^mmx^x^.^m^nm.^^^'h 

C ri> C i 7!?5:b7!)^ ^ o 

[0 0 43] S8«. G- 1, G-2CD^m. M^CD© 
*iia^i:k$j?U/cMllT'^^o C(DIII7&^6. G- K G 

[0 0 44] {mm\2>) m^mix^x^fd&m.A'^ 

4. 8mm<DlK*tiSSi$^. *«feW2 <i:|llD75ffit?Igr£ 

5-9 AcD®HF^^C$)0, ^i^^^n?LS«6. OA 
r\ l:ba®at3:4 7 Om^ /grab-^/c, 
[0 045] ;XCC, ^^®SWH**P*'CM^;^'>^4ill 

ar-<>-fe'>^7. 8%^tf^^:^;;;^^ilOiA^J^cC:*5 

e>. ^^9tW^\^xm%m^WM^m^m\^id{$i. ^ 

[0046]a9^c. H-lCO^i^ 0?L^»^^7n-r. 
^c<, 5 ii?n?L:i&33-4A0C$l^S orii^Ci*s^?&i 

[0 04 7 ] yc^c. tS^^-^^l^tt^i^ttT-S/c^. 
m^W^ni^ 10.011 CCiS-To 010. El 1 1 

[0048]1112«. H-1 (DM^. ®E^CDPK#ajS 

[0 049 ] 



9 

[04 ] ^^-str^^ I - 1 <ommtm^<ommm 



C6) #r^W6~ 1 00 3 0 9 

[07] ^^^^(.^^G-K G-ECC^^m. MS 
[08] ^^^li^G- K G-ZOM^iSS 

10 [09] mmmm^H. *jj:cx^?-^si^gt^H-i 

[010] ^^i^-St^j^^H- 1C0^M:^'X. 

[011] ^-T-^^i^^iRH- icD^, m^(D^m 

[012] :^-?^^^t^^^H- ICD^Sihg^^CD®^ 



II] 



[02] 



85 

□ 




0^ 

0.25 
0.20 
0.15 
0.10 
0.05 
0.00 




-o- mf^^x (i-n 

-O- (1-1) 

Sffift^'A (1-2) 
(1-2) 



2000 4000 6000 




(7) 



#^^6 - 1 0 0 3 0 9 



[US] 



me] 



G-1 
0-2 





-o- mtez);^ (G-n 

-O- J<5»> (G-l ) 
»BS^^ (G-2) 
j<?> (G-2> 



2000 4000 6OO0 

^^EEij (mmHg) 



mi] 



9 

81 




4000 6 
^^ffjf} (mmHo) 




[0103 

[09] 

0.20 - 




2 4 6 8 10 

^ C a ft S (A) 




C5i)int.ci.' ^»ijiB# Frmmm^ Fi mmmfnmm 

C0 4B 4V85 F 

c72)^Hj^ ^ ttf ^ w (.72-)mMm ^ m m 

(72)^Bg# tp m ^ 

w^im^irm^m^m 7 © 2 ©io-io4 



